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0 An opto-electronic interface arrangement 



0 An opto-electronic organizer mountable on a 
printed wiring card includes a plurality of opto-elec- 
tronic devices each having electrical leads and at 
least one optical fiber extending therefrom and an 
optical fiber channel in the form of a closed loop for 
directing optical fibers. The opto-electronic devices 
are attached to the optical fiber closed loop channel 
at predetermined locations therealong and the op- 
tical fibers extending from the devices are directed 
into the closed loop channel wherein they are selec- 
tively interconnected. The. closed loop channel has 
^ first and second portions and at least one channel 
joining the first and second portions so that optical 
q fiber passing therethrough can reenter the closed 
CM loop either clockwise or counterclockwise. The orga- 
nizer is affixed to the printed circuit card in predeter- 
^ mined alignment whereby the electrical leads ex- 
00 tending from the opto-electronic devices are con- 
nected to prescribed electrical elements on the print- 
ed circuit card. 

Q. 
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AN OPTO-ELECTRONIC INTERFACE ARRANGEMENT 



Field of the Invention 

The invention relates to electro-optical systems 
and. more particularly, to arrangements for inter- 
connecting optical and opto-electronic devices on 
printed circuit cards. 

Background of the Invention 

Wide bandwidth lightwave communication sys- 
tems using optical fiber transmission channels re- 
quire converting outgoing information signals from 
electrical to lightwave form and conversion of in- 
coming information signals from lightwave to elec- 
trical form at each terminal end of the channel. 
Opto-electronic termination equipment generally in- 
cludes both electronic circuitry and an assembly of 
opto-electronic and optical devices interconnected 
by optical fibers. Optical fibers, however, "are usu- 
ally small in diameter, brittle and have transmission 
characteristics that may be adversely affected by 
splicing and bending beyond a prescribed mini- 
mum bend radius. Consequently, it is necessary to 
use special handling techniques to assure reliable 
interconnection without impairment of the lightwave 
signals. 

In view of the problems presented in connect- 
ing optical fibers to lightguide connectors and to 
opto-electronic devices, the optical signal portion of 
termination equipment : has generally been sepa- 
rated from' the printed 7 circuit cards on which the 
electrical termination 1 functions are performed. The 
separation allows adequate space needed for as- 
sembly and repair of high quality optical intercon- 
nections without interfering with automatic assem- 
bly of electronic components on the printed circuit 
cards. Where mixing of both optical and electrical 
functions are required on a printed circuit card, the 
card must be adapted to accommodate optical 
fiber interconnections by special mounting arrange- 
ments for the opto-electronic devices and optical 
connectors. 

U. S. Patent 4,461,537 discloses an opto-elec- 
tronic device incorporated in a fiber optic connector 
assembly that includes an optical port, an optical 
lens and means for guiding a fiber end into align- 
ment with the lens mounted on a printed circuit 
board. The arrangement uses a simple optical fiber 
structure on the printed circuit card that is adjusted 
to an only single opto-electronic conversion. The 
connector assembly, however, is not suitable for 
optical interconnections requiring a high degree of 
accuracy or for more complex optical interconnec- 
tions such as used in communication systems. 



Other arrangements incorporating both fiber 
optic and electronic components on a printed cir- 
cuit card such as described in U.S. Patent 
4,217,030 include only simple optical fiber intercon- 

s nection patterns to avoid impairment of lightwave 
transmission characteristics. Thus, while intricate 
electrical conductor patterns are used to intercon- 
nect electronic components within a limited space 
on a printed circuit card, only relatively simple and 

io direct connections to optical fibers are permitted. 

U.S. Patent 4,432,604 describes a self-adjust- 
ing fiber optic connector assembly haying optical 
fibers extending therefrom to opto-electronic de- 
vices mounted on a printed circuit card wherein the 

is optical fiber and electrical connections are made 
on the board. The self-adjusting connectors permit 
changes in placement of optical fibers on a printed 
circuit card but are not adapted to complex optical 
fiber arrangements and do not permit controlled 

20 looping of interconnecting optical fibers. 

The prior art arrangements are restricted to 
simple optical interconnections of opto-electronic 
and optical components but do not provide a struc- 
ture for a complex optical array in combination with 

25 an electronic circuit board. In accordance with the 
invention, a opto- electronic and optical devices are 
interconnected by optical fibers in a structure 
adapted for automatic insertion into an electronic 
circuit board. 

30 

Summary of the Invention 

The invention is directed to an opto-electronic 
35 organizing arrangement having a closed loop 
trough for retaining optical fibers. A plurality of 
optical fibers are directed into the closed loop 
trough at different locations therealong. The optical 
fibers are selectively interconnected within the 
40 closed loop trough. The closed loop trough in- 
cludes first and second portions and at least one 
optical fiber retaining channel which forms a pas- 
sageway for optical fibers between the first and 
second portions to change the direction of optical 
4s fiber passing therethrough between clockwise and 
counter-clockwise directions. 

Brief Description of the Drawing 

50 

FIG. 1 depicts an optical organizer illustrative 
of the invention mounted on a printed circuit board; 

FIG. 2 shows an assembly of optical and 
opto-electronic components interconnected by op- 
tical fibers adapted for insertion into the organizer 
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of FIG. 1; 

FIG. 3 shows a front view of the organizer of 
FIG. 1 with an optical connection, an optical splitter 
and interconnecting optical fiber of FIG. 2 mounted 
therein; 

FIG. 4 shows a front view of the organizer of 
FIG. 1 with the optical splitter, an opto-electronic 
type light transmitter device and interconnecting 
optical fiber of FIG. 2 mounted therein; 

FH3. 5 shows a front view of the organizer of 
FIG. t with the optical splitter, an opto-electronic 
type light receiving device and interconnecting op- 
tical fiber of FIG. 2 mounted therein; 

FIG. 6 shows a partial view in perspective 
illustrating the placement of an optical splitter in 
the optical organizer of FIG. i ; 

FIG. 7 shows a partial view in perspective 
illustrating the mounting of the opto-electronic 
transmitter in the optical organizer of FIG. 1; 

FiG. 8 shows a partial view in perspective 
illustrating the mounting of an opto-electronic type 
receiver device in the optical organizer of FIG. 1; 

FIG. 9 shows a partial view in perspective 
illustrating the mounting of the optical connection 
device in the optical organizer of FiG. 1; and 

FIG. 10 shows an exploded view of the op- 
tical organizer and the printed circuit card illustrat- 
ing the mounting of the organizer on the printed 
circuit card. 

Detailed Description 

FiG. t shows a front perspective view of an 
optical organizer 40 affixed to a printed circuit card 
10 that is illustrative of the invention. The assembly 
of the organizer and printed circuit card is adapted 
to perform opto-electronic conversions. Referring to 
FIG. 1. printed circuit card 10 retains and intercon- 
nects electronic components which perform the 
electrical filtering, signal amplification and electrical 
and optical connections associated with opto-elec- 
tronic coupling. Card 10 comprises electrical con- 
nection section 13, amplifier and driver section 16 
for supplying electrical pulses to lightwave signal 
producing device 44, low level electronic receiver 
section 18 which receives electrical signals from 
lightwave to electrical signal conversion device 54, 
and receiver amplifier section 20. Optical organizer 
40 retains and interconnects opto-electronic and 
optical components adapted to convert a lightwave 
signal obtained from a simultaneous two-way op- 
tical fiber transmission medium external to the card 
to an electrical signal and to convert an electrical 
signal from a source terminal to a lightwave signal 
for application to the simultaneous two way optical 
fiber transmission medium. 

The lightwave signal producing device 44 of 
FIG. 1 which may be a semiconductor laser is 



removably attached to optical organizer 40 by the 
clamping structure including clamp sections 51 and 
52 adjacent to connector section 13. Device 44 has 
three electrical leads 47. 48 and 49 extending from 

5 one end bent at right angles for coupling to driver 
section 16 of the card and an output optical fiber 
50 extending outward from its opposite end parallel 
to the adjacent surface of card 10. Lightwave to 
electrical converter 54 which may be a photoelec- 

io trie device for lightwave signals is removably at- 
tached to organizer 40 by the clamp structure 
including clamp sections 60 and 61 adjacent to low 
level receiver section 18 of card 10. Photoelectric 
device 54 of FIG. 1 has three electrical leads 55. 

75 56 and 57 extending from one end which are bent 
at right angles to connect to the input of receiver 
section 18 and has an input optical fiber 59 extend- 
ing from the other end parallel to the adjacent 
surface of card 1 0. 

20 In addition to opto-electronic devices 44 and 
54, the optical portion of the optical coupler of FIG. 
1 also includes optical fiber connection device 42 
and optical splitter 70. The optical splitter, which 
may for example be of the well known fuse tapered 

25 type, is operative as a directional coupler to couple 
incoming lightwave signals from a two way ligh- 
twave transmission channel to photoelectric device 
54 via optical connection device 42 and to couple 
outgoing lightwave signals from semiconductor la- 

30 ser 44 to the lightwave transmission channel. Con- 
nector 42 couples lightwave signals received from 
the two way lightwave transmission channel to op- 
tical splitter 70 which then directs a portion of the 
received lightwave signals to photo conductor de- 

os vice 54 and directs lightwave signals generated in 
semiconductor laser 44 to the two way lightwave 
transmission channel by way of optical connection 
device 42. 

FIG. 2 shows a perspective view of laser 44, 

40 photo-detector 54, connection device 42 and split- 
ter 70 interconnected by optical fibers prior to 
insertion into organizer 40. Laser 44 has optical 
fiber 50 extending therefrom. Light detector 54 has 
optical fiber 59 extending therefrom. Each of these 

45 fibers has a length in the order of one meter. 
Optical splitter 70 has optical fibers 72 and 74 
extending from one end and one optical fiber 64 
extending from the opposite end. Each of the op- 
tical splitter fibers is also of the order of one meter 

so in length. Optical fiber 64 is attached directly to 
connection device 42. Optical fiber 59 is intercon- 
nected with fiber 72 by splice device 62 while fiber 
50 from semiconductor laser 44 is connected to 
fiber 74 from splitter 70 by splice device 65. The 

55 splice devices may be of the fusion or mechanical 
types. Since the transmission characteristics are 
dependent on the splicing interfaces between fi- 
bers, the relatively long lengths of optical fibers are 
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needed to permit respficing so that acceptable ligh- 
twave transmission characteristics are assured. Ad- 
vantageously, the organizer of FIG. 1 accommo- 
dates the lengths of interconnecting optical fiber on 
the restricted area of the printed circuit card with- 
out interference with electrical components moun- 
ted on the card. 

FIG. 3 shows a front view of optical organizer 
40 into which the portion of the assembly of FIG. 2 
including optical connection device 42. optical split- 
ter 70 and optical fiber 64 interconnecting the op- 
tical connection device and the optical splitter 
shown in . FIG. 2 is inserted. The organizer com- 
prises a closed trough loop! around the printed 
circuit card edges and a straight trough section 
connecting opposite sides of the trough loop. 
Structures to hold the optical and opto-electronic 
devices connected by optical fiber are affixed to 
the trough loop and the traversing trough at pre- 
determined positions so that electrical connections 
therefrom are aligned with prescribed positions in 
the printed circuit card. Two or more alignment 
pins e.g. 12 and 14 on the organizer are adapted 
for insertion into alignment apertures on the printed 
circuit card to automate the placement of the op- 
tical assembly on the printed circuit card. 

The trough loop includes upper channel 101. 
side channels 103 and 105 and lower channel 107. 
Cross channel 109 connects the middle portion of 
upper channel 101 to the middle portion of lower 
channel 107. Channel 110 extending from the right 
side of upper channel 101 includes a structure at. 
the end thereof for retaining optical connection 
device 42 in a preassigned position at one end of 
the organizer. Cross channel 109 includes clamp 
elements 76. 77, 78 and 79 which hold optical 
splitter 70 in place so that optical fibers extending 
therefrom may be directed. into upper channel 101 
and lower channel 107. The rectangular structure 
including bar member 112 extending downward 
from one side of channel 110 parallel to channel 
103 and bar member 114 extending perpendicu- 
larly from side 115 of channel 103 is adapted to 
retain light transmitter device 44 by means of op- 
posing clamping elements 51 and 52. Electrical 
leads 47. 48 and 49 from the transmitter device are 
inserted through apertures 117, 118 and 119 on bar 
1 1 4 which apertures are aligned with corresponding 
apertures in the printed wiring pattern on card 10 
shown in FIG. 1 during assembly of the organizer 
on the printed circuit card. 

The rectangular structure for retaining transmit- 
ter device 44 is shown in greater detail in FIG. 7. In 
FIG. 7. transmitter device 44 and its heat sink block 
43 are held in place between wall 115 of channel 
103 and bar 112 by hook ended clamp elements 
51 and 52. Clamp 51 is attached to bar 112 by 
ledge 108 on the rearward side of bar 1 12, and the 
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clamp extends frontward along bar 112 to its hook 
shaped end. Clamp 52 is similarly attached to the 
outside of channel 103 by a ledge not shown and 
extends frontward parallel to the wall 115. After 

s leads 47, 48 and 49 are passed through apertures 
117, 118 and 119. the assembled transmitter de- 
vice 44 and its heat sink block 43 are inserted 
between clamp elements 51 and 52. These clamp 
elements are separated from bar 112 and the side 

10 of channel 103. They yield to allow passage of the 
transmitter device and heat sink assembly between 
bar 112 and wall 115 but return to clamp heat sink 
block 43 as shown in FIG. 7. 

Receiving device 54 is placed in a prescribed 

75 position by the retaining structure formed between 
bar 121, bar 123 extending from channel 101 and 
bar 125 extending from channel 105 in FIG. 3. 
Apertures 128, 129 and 130 in bar member 125 are 
adapted to receive electrical leads 55, 56 and 57 

20 on receiving device 54. Apertures 128, 129 and 
130 are located so that the receiving device leads 
are automatically inserted at the preassigned termi- 
nal holes of receiving circuit 18 on card 10 when 
the organizer and the card are brought into align- 

25 ment. The receiving device retaining structure is 
shown in greater detail in FIG. 8. In FIG. 8, receiv- 
ing device 54 is held in place between bars 121 
and 123 by hook ended clamp elements 60 and 
61. Clamp 61 is attached to bar 123 via bracket 81 

30 and clamp 60 is similarly attached to bar 121 by a 
bracket (not shown). Clamp element 61 extends 
frontward from bracket 81 parallel to bar 123 and 
clamp element 60 extends frontward parallel to bar 
121. After leads 56, 57 and 58 are passed through 

35 apertures 128, 129 and 130, receiving device 54 is 
inserted between clamp elements 60 and 61. Since 
the clamp elements are spaced from bar 121 and 
bar 123, they yield to allow passage of the receiv- 
ing device between bars 121 and 123 and return to 

40 hold the receiving device as shown in FIG. 8. 

The arrangement for retaining optical splitter 70 
in its predetermined location is cross channel 109 
is shown in greater detail in FIG. 6. Referring to 
FIG. 6, opposing clamp elements 76 and 77 yield 

45 outwardly to receive one end portion of optical 
splitter 70 while opposing clamp elements 78 and 
79 yield outwardly to receive the other end portion 
of the optical splitter. The two sets of opposing 
clamp elements partially enclose splitter 70 to affix 

so the . splitter in its predetermined location. Splitter 70 
is positioned in the right portion of cross channel 
109 so that a large section of the cross channel is 
open for passage therethrough of interconnecting 
optical fibers. Tab 91 extends over the fiber pas- 
55 sageway in channel 109 whereby the interconnec- 
ting optical fiber passing through the channel is 
confined therein. 

Optical connection device 42 is positioned on 

4 
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organizer 40 by rectangular shaped retaining frame 
132 as shown in FIG. 3. The retaining frame ar- 
rangement is shown in greater detail in FIG. 9. 
Referring to FIG. 9, retaining frame 132 is affixed to 
the end of channel 110 remote from upper channel 
101. The retaining frame has a U-shaped passage- 
way therethrough which passageway receives op- 
tical connection device 42 from channel 110. Re- 
taining clip 133 grips the retaining frame 132 to 
hold the device 42 firmly in its predetermined loca- 
tion. 

As shown in FIG. 3, channels 101 and 103 are 
joined by curved channel section 142 which main- 
tains a minimum radius of curvature of optical fiber 
passing therethrough. Curved channel section 150 
restricts the radius of curvature of optical fibers at 
the intersection between channels 101 and 105. 
The intersections of channels 105 and 107, and 
channels 10? and 103 are joined by curved por- 
tions 152 and 153, respectively, so that the mini- 
mum radius of curvature of optical fibers is main- 
tained. Cross channel 109 is joined to upper chan- 
nel 101 by curved sides 151 and 155 and includes 
curved guides 144 and 145 so that optical fiber can 
be directed into channel 101 clockwise or coun- 
terclockwise within the minimum radius require- 
ments. Similarly, the intersection of channel 109 
and lower channel 17 includes curved sides 158 
and 159 and curved guides 147 and 148 to assure 
that optical fiber entering channel 107 from cross 
channel 109 do not violate the bend radius require- 
ments. 

Organizer 40 is made of Polyethersulfone or 
other suitable material known in the art and sized 
to fit on printed circuit card so as not to interfere 
with the electrical circuit arrangements mounted on 
the printed circuit card and to align the electrical 
leads of the opto-electronic components with the 
printed wiring pattern of the printed circuit card. 
The requirements of the printed circuit card control 
the placement of the opto-electronic and optical 
devices on organizer 40 and the paths of the 
interconnecting optical fiber are adapted to con- 
form to the location of these devices. Optical con- 
nection section 42 is placed at the electrical con- 
nection end of the organizer above electrical con- 
nection section 13 on FIG. 1 so that insertion and 
removal of the assembled printed circuit card does 
not require movement of the optical fiber transmis- 
sion line and electrical and lightwave connections 
are made simultaneously at one end of the printed 
circuit card. Semiconductor laser 44 is mounted 
near the electrical connector end of the organizer, 
while photoconductor diode 54 is mounted on the 
opposite side of the organizer to minimize pickup 
by the photoconductor of high level electrical 
pulses applied to the laser. The locations of the 
semiconductor laser and the photoconductor diode 



are coordinated with the placement of electrical 
circuitry on the printed wiring card to provide ap- 
propriate electronic interfaces. Thus in. addition to 
the restrictions imposed by placement of splicing 

5 devices and multiple turns of fiber, it is also neces- 
sary to direct the interconnection optical fibers 
through the organizer channels to provide the re- 
quired optical connections between prelocated de- 
vices without violating the fiber bend radius restric- 

w tions. 

In order to accommodate the foregoing require- 
ments, organizer 40 includes an oval-shaped 
trough including channels 101. 103, 105 and 107 in 
which optical fibers can be directed either in the 

is clockwise or counterclockwise direction. In the 
event that a device connected to one end of the 
fibers requires the fiber be directed clockwise in 
the trough but the device connected to the other 
end of the fiber requires the fiber to be directed 

20 counterclockwise in the trough, it is necessary to 
reverse the direction of the fiber without departing 
from the minimum bend radius requirement. Cross 
channel 109 partitions the closed loop trough into 
two U shaped portions. In accordance wth the 

25 invention, channel 109 extending between upper 
channel 101 and lower channel 107 permits a cloc- 
kwise or counterclockwise directed optical fiber en- 
tering cross channel 109 to exit the cross channel 
in either the clockwise or the counterclockwise 

30 direction. In this way, optical interconnections can 
be made independent of the placement or orienta- 
tion of optical or opto-electronic devices. 

The channels of organizer 40 are open on one 
side to permit insertion of fiber and splicing de-. 

35 vices therein. The height of the channel sides must 
at least accommodate the multiple loops of inter- 
connecting optical fibers 50, 59. 64, 72 and 74 and 
fusion splicing devices 62 and 65 but not so large 
as to interfere with other apparatus used with the 

40 printed circuit card in the optical transmission ter- 
minal assembly. Since fusion splicing devices 62 
and 65 have much larger cross-sections than either 
jacketed or unjacketed optical fibers, they are 
placed in channel portions having a minimum num- 

45 ber of optical fibers therein. As aforementioned, 
fusion splicing device 65 is generally positioned in 
the left-hand portion of channel 101 as shown in 
FIG. 4 while fusion splicing device 62 is generally 
positioned in the left portion of channel 107 as 

so shown in FIG. 5. The number of optical fibers 
traversing the portions of channels 101 and 107 
having splicing devices therein is limited to provide 
space for the splicing devices while multiple turns 
of optical fibers 50, 59, 64, 72 and 74 are placed 

55 around the loop including the other portions of 
channels 101 and 107 and cross channel 109 
which has no splicing devices. 

After the components shown in FIG. 2 are 
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interconnected by the splicing arrangements shown 
therein, the assembly of optical fiber intercon- 
nected optical and opto-electronic components is 
inserted into organizer 40. FIG. 3 illustrates the 
placement of optical fiber 64 of the optical assem- 
bly of FIG. 2 into the organizer. Optical connection 
device 42 is first inserted into retaining frame struc- 
ture 132.- The unjacketed optical fiber 64 from 
optical connection device 42 enters channel 101 
from channel extension 110, and one or more turns 
of the fiber are inserted counterclockwise into the 
loop including the U shaped portion formed by 
channel *I01. channel 107 and channel 103 and 
cross channel 109. Optical fiber 64 from the con- 
nection device enters channel 109 from upper 
channel 101 between guides 144 and 145. Optical 
splitter 70 at the other end of fiber 64 is then 
clamped in place in cross channel 109 by clamp 
element pairs 76 and 77, and 78 and 79. 

After optical splitter 70 is placed in cross chan- 
nel 109 of the organizer, the portion of the optical 
assembly connecting optical splitter 70 with trans- 
mitter laser device 44 including unjacketed optical 
fiber 74, fusion splice 65 and jacketed fiber 50 
interconnecting fusion splice 65 and laser device 
44 is placed in the organizer as shown in FIG. 4. 
Referring to FIG. 4, fiber 74 exiting cross channel 
109 enters lower channel 107 between curved 
-guides 147 and 148 and the outer wall of channel 
107. Fiber 74 is wound counter clockwise one or 
more times around the loop including the right 
portion of channel 107, side channel 103, upper 
channel 101 and cross channel 109 and is retained 
under tabs 95, 97, 96 and 91. Fiber 74 enters 
channel 409 counterclockwise between curved 
guides 1 44 and 1 45. 

Fiber 74 is then inserted clockwise into the left 
portion of lower channel 107 to traverse the U 
shaped portion of the closed loop trough including 
the left portion lower channel 107, side channel 105 
and the left portion of upper channel 101 so that 
fusion splice device 65 is placed in channel 101 
underneath tab 92. Alternatively, fusion splice de- 
vice 65 may be placed underneath tab 93 in side 
channel 105. The placement of the fusion splice 
device in either channel 101 or channel 105 is 
dependent on the length of fiber 74. In either 
location, it may be necessary to route fiber 74 
differently so that the interconnection is maintained 
without excessive slack in the fiber. This is so 
because the length of fiber 74 depends on the 
point at which a successful splice is made. After 
fusion splice 65 is in place, optical fiber 50 is 
inserted into upper channel 101 and directed ar- 
ound the loop including the U shaped portion 
formed by upper channel 101, side channel 103, 
lower channel 107 and cross channel 109 one or 
more times to exit upper channel 101 at channel 
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extension 110. Transmitter device 44, at the other 
end of fiber 50, is then inserted into its retaining 
structure as previously described. 

Following the insertion of transmitter device 44 

5 on the organizer, optical fiber 72 between splitter 
70 and fusion splice device 62, splice device 62 
and fiber 59 interconnecting splice device 62, and 
receiver device 54 is inserted into the organizer so 
that fiber 72 enters lower channel 107 between 

w guides 147 and 148 to run counter clockwise in the 
loop including channels 107. 103 and 101 and 
cross channel 109 one or more times as shown in 
FIG. 5. Fiber 72 then enters the left portion of 
upper channel 101, passes through side channel 

is 105 into the left portion of lower channel 107 so 
that fusion splice 62 is placed in the left portion of 
channel 107 underneath tab 94. In the event the 
length of fiber 72 does not permit placement of 
splice device 62 underneath tab 94, it may be 

20 placed in side channel 105 underneath tab 93. A 
different routing of fiber 72 may be required de- 
pending on its length after the splices are made in 
the optical assembly shown in FIG. 2. 

The end of optical fiber 59 extending from 

25 fusion splice device 62 is passed through to the 
right portion of lower channel 107 so that it tra- 
verses the loop including lower channel 107, side 
channel 103, upper channel 101 and cross channel 
109 one or more times. Fiber 59 exits this loop at 

30 the left portion of upper channel 101 and receiver 
device 54 at the other end of fiber 59 is then 
inserted into its retaining structure on organizer 40 
. as previously described. The aforementioned meth- 
od of placement of the optical assembly of FIG. 2 

as into organizer 40 is appropriate if the lengths of the 
optical fibers shown in FIG. 2 are not appreciably 
modified when the fibers are interconnected via 
fusion splice devices 62 and 65. These optical fiber 
lengths may be changed significantly to obtain the 

40 desired light wave transmission characteristics by 
respticing or to effect a repair or replacement of 
opto-electronic or optical components. If such 
changes in optical fiber lengths are made, the 
paths of the interconnecting optical fibers must be 

45 altered so that the opto-electronic and optical de- 
vices fit in their retaining structures. Such path 
alterations may include ciockwise-to-counterclock- 
wise and counterclockwise-to-clockwise direction 
changes in the fiber paths. The inclusion of at least 

so one cross channel connecting the sections of the 
outer channel loop in accordance with the invention 
permits such direction alterations to be readily 
made. 

FIG. 10 shows a perspective view of the com- 
55 ponent side of printed circuit board 10 and orga- 
nizer 40 to illustrate the placement of the organizer 
on the printed circuit board. For clarity, devices 42. 
44, 54, and 70 of FIG. 1 are not shown in FIG. 10. 
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After the assembly of interconnected optical and 
opto-electronic devices is inserted in organizer 40, 
electrical leads 47, 48 and 49 are positioned 
through apertures 117. 118 and 119, and electrical 
leads 55, 56 and 57 are positioned through ap- 
ertures 128, 129 and 130 shown in FIG. 10. Align- 
ment pin 12 extending from the outer sidewail of 
the right portion of channel 107 and alignment pin 
14 extending from the outer sidewail of channel 
110 are adapted to be inserted into alignment 
apertures 120 and 140. respectively, in printed 
circuit board 10. Once alignment pins 12 and 14 
are placed in printed circuit board apertures 120 
and 140, apertures 117, 118 and 119 are aligned 
with terminal board apertures 165. 166 and 167 
and apertures 128. 129 and 130 are aligned with 
terminal board apertures 155, 156 and 157. 

Electrical leads 47. 48 and 49 extending 
through apertures 117, 118 and 119 and electrical 
leads 55. 56 and 57 extending through apertures 
128, 129 and 130 are made shorter than alignment 
pins 12 and 14 so that insertion of the alignment 
pins assure placement of electrical leads 47, 48 
and 49 into terminal board apertures 165. 166 and 
167 and placement of electrical leads 55, 56 and 
57 into terminal board apertures 155 156 and 157. 
Consequently, affixing organizer 40 to board 10 
using the alignment arrangement shown in FIG. 10 
automatically inserts the electrical leads of the 
opto-electronic devices in organizer 40 into the 
electrical circuitry of printed circuit board 10. Ad- 
vantageously, the construction of the organizer in 
accordance with the invention permits automated 
assembly of the organizer and printed circuit card. 
Expansion type pin structures 170, 171. 172 and 
173 on organizer 40 are adapted as is well known 
in the art to be inserted into apertures 180. 181, 
182 and 183, respectively, in printed circuit card 10 
to clamp the organizer in its aligned position to the 
printed circuit card. 

The invention has been described with refer- 
ence to an illustrative embodiment thereof. It is 
apparent, however, to one skilled in the art that 
various modifications and changes may be made 
without departing from the spirit and scope, of the 
invention. 



Claims 

1. An optical interconnection arrangement for 
mounting on a printed circuit card comprising: 
one or more opto-electronic devices, each device 
having at least one electrical lead and at least one 
optical fiber extending therefrom; 
one or more optical devices each having at least 
one optical fiber extending therefrom; 
a plurality of devices for selectively interconnecting 



the optical fibers extending from the one or more 
opto-electronic devices and the one or more optical 
devices; 

CHARACTERIZED IN THAT 
s a structure (40) restricts the plurality of selectively 
interconnected optical fibers to a predetermined 
region; 

each of the one or more opto-electronic devices 
(44, 54) is retained at a predetermined location on 

io the optical fiber restricting structure; and 

the optical fiber restricting structure (40) comprises 
a closed loop channel (101. 103,. 105, 107) for 
directing one or more of the plurality of intercon- 
nected optical fibers clockwise around the closed 

is loop and for directing other of the plurality of 
interconnected optical fibers counter clockwise ar- 
ound the closed loop. 

2. An optical interconnection arrangement for 
mounting on a printed circuit card according to 

20 claim 1 wherein the optical fiber restricting struc- 
ture (40) is further 
CHARACTERIZED IN THAT 
the closed loop channel comprises a first channel 
(101). a second channel (107). a third channel (103) 

25 and a fourth channel (105); and 

at least one optical fiber retaining channel (109) 
forms a passageway for optical fibers between the 
first and second channels (101, 107) to change the 
direction of optical fiber passing through the closed 

30 loop fiber retaining channels (101, 103. 105, 107) 
between clockwise and counter-clockwise direc- 
tions. 

3. An optical interconnection arrangement for 
mounting on a printed circuit card according to 

35 claim 1 further 

CHARACTERIZED BY 

apparatus (12, 14) for affixing said optical fiber 
restricting structure to said printed circuit card to 
position the electrical leads (47 48. 49 and 55, 56, 
40 57) of the opto-electronic devices at prescribed 
locations (165. 166, 167 and 155, 156, 157) on said 
printed circuit card. 

4. An optical interconnection arrangement for 
mounting on a printed circuit card according to 

45 claim 3 wherein the apparatus for affixing the op- 
tical fiber restricting structure to said printed circuit 
card is 

CHARACTERIZED IN THAT 
a plurality of pin elements (12. 14) extend from the 
so optical fiber restricting structure at prescribed loca- 
tions; 

the printed circuit card (10) includes a plurality of 
apertures (11 8,. 120) each for receiving one of said 
restricting structure pin elements at prescribed lo- 
ss cations on the printed circuit card and one or more 
apertures (165. 166. 167 and 155. 156. 157) for 
receiving said opto-electronic device electrical 
leads (47 48. 49 and 55. 56, 57); 
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the restricting structure pin elements (12. 14) direct 
the restricting structure into a prescribed position 
on said printed circuit card to guide the opto- 
electronic device electrical leads (47, 48, 49 and 

55, 56, 57) into the optoelectronic device electrical 
lead receiving apertures (165, 166, 167 and 155, 
156, 157). 

5. An optical interconnection arrangement for 
mounting on a printed circuit card according to 
claim 4 

CHARACTERIZED IN THAT 
the restricting structure pin elements (12, 14) are 
longer than the opto-electronic electrical leads (47 
48, 49 and 55, 56, 57) to position the opto-eiec- 
tronic device electrical leads (47, 48, 49 and 55, 

56, 57) in alignment with the printed circuit card 
electrical lead receiving apertures (165, 166, 167 
and 155, 156, 157). 

6. An optical interconnection arrangement for 
mounting on a printed circuit card according to 
claim 2 

CHARACTERIZED IN THAT 
the third channel (103) is joined to each of the first 
and second channels (101, 107) by a curved pas- 
sage (142 153) and the fourth channel (105) is 
joined to each of the first and second channels 
(101, 107) by a curved passage (150, 152). 

7. An optical interconnection arrangement for 
mounting on a printed circuit card according to 
claim 2 

FURTHER CHARACTERIZED IN THAT 

the one or more opto-electronic devices include 

a first device (54) for converting electrical signals 

into lightwave signals having a plurality of electrical 

leads (55, "56, 57) and at least one optical fiber (59) 

extending therefrom into said closed loop channel; 

and 

a second device (44) for converting lightwave sig- 
nals into electrical signals having a plurality of 
electrical leads (47, 48, 49) and at least one optical 
fiber (50) extending therefrom into said closed loop 
channel; 

the first device (54) is affixed to said fourth channel 
(105) and the optical fiber extending therefrom en- 
ters into the closed loop channel (101, 103. 105, 
107) in one of the clockwise or counterclockwise 
directions; and 

the second device (44) is affixed to said third 
channel (103) and the optical fiber extending there- 
from enters into the closed loop channel (101. 103, 
105, 107) in the other of the clockwise or coun- 
terclockwise directions. 

8. An optical interconnection arrangement for 
mounting on a printed circuit card according to 
claim 2 

FURTHER CHARACTERIZED IN THAT 

the optical devices include 

an optical fiber connection device (42) having an 



optical fiber (64) extending therefrom; and 
an optical coupler (70) having a plurality of optical 
fibers (64, 72, 74) extending therefrom; 
each of said optical fiber connection device (42) 
5 and said optical coupler (70) is attached to said 
closed loop optical fiber channel at a predeter- 
mined location (132. 109) therealong. 
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© An opto-electronic interface arrangement 

© An opto-electronic organizer mountable on a 
printed wiring card includes a plurality of opto-elec- 
tronic devices each having electrical leads and at 
least one optical fiber extending therefrom and an 
optical fiber channel in the form of a closed loop for 
directing optical fibers. The opto-electronic devices 
are attached to the optical fiber closed loop channel 
at predetermined locations therealong and the op- 
tical fibers extending from the devices are directed 
into the closed loop channel wherein they are selec- 



tively interconnected. The closed loop channel has 
first and second portions and at least one channel 
joining the first and second portions so that optical 
fiber passing therethrough can reenter the closed 
loop either clockwise or counterclockwise. The orga- 
nizer is affixed to the printed circuit card in predeter- 
mined alignment whereby the electrical leads ex- 
tending from the opto-electronic devices are con- 
nected to prescribed electrical elements on the print- 
ed circuit card. 
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